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The complete molecule of the title compound, C28H32N2O4S2, 
is generated by a crystallographic inversion centre. The 
dihedral angle between the central and pendant aromatic 
rings is 46.78 (7)°. The C ar — S— N— C ar (ar = aromatic) torsion 
angle is 73.64 (15)° and the bond-angle sum for the N atom is 
350.4°. In the crystal, weak C— H- ■ O interactions link the 
molecules, forming a two-dimensional network lying parallel 
to the be plane. 

Related literature 

For related structures, see: Ejaz et at (201\a,b). 




Experimental 

Crystal data 

C28H32N2O4S2 

M, = 524.68 
Monoclinic, P2i/c 
a = 10.6574 (4) A 
b = 20.8073 (8) A 
c = 6.4015 (2) A 
P = 105.673 (2)° 

Data collection 

Bruker APEXII CCD 

diffractometer 
11502 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.104 

S = 1.03 

2667 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1366.76 (8) A 3 
Z = 2 

Mo Ka radiation 
IX = 0.23 mm -1 
T = 296 K 

0.50 x 0.20 x 0.15 mm 



2667 independent reflections 
1931 reflections with / > 2cr(7) 
Ka,, = 0.031 



165 parameters 

H-atom parameters constrained 
Ap max = 0.23 e A~ 3 
Apmi,, = -0.31 e A~ 3 



D-H- -a 


D-H 


H-A 


D-A 


D-H-A 


C2-H2- ■ 02' 


0.93 


2.52 


3.398 (3) 


158 


Symmetry code: (i) x, 


-y + i z - i 









Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997); software used to prepare material for 
publication: SHELXL97. 

IUK thanks the Higher Education Commission of Pakistan 
for its financial support under the project to strengthen the 
Materials Chemistry Laboratory at GCUL. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2338). 
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A^^V-Bis(3-methylbut-2-enyl)-A^^V-(l,4-phenylene)dibenzenesulfonamide 
Ejaz, I. U. Khan, T. A. Sheikh and W. T. A. Harrison 

Comment 

As part of our ongoing studies of symmetrical aryl sulfonamides (Ejaz et al, 2Q\\a,b), the synthesis and structure of the 
title compound are described herein. 

The complete molecule of the title compound is generated by a crystallographic inversion centre (Fig. 1). The dihedral 
angles between the central benzene ring (C12-C17) and the pendant (C1-C6) ring is 46.78 (7)°. Overall, an approximante 
H-shaped conformation arises. The CI — SI — Nl — C12 torsion angle is 73.64 (15)°, indicating a gauche conformation for 
the sulfonamide bridge between the aromatic rings. The bond angle sum of 350.4° for the nitrogen atom, Nl, is similar 
to the situation found for two related structures, A^A^benzene-l^-diyldimethanediy^dibenzenesulfonamide and A^V-di- 
ethyl-(benzene-l,3-diyldimethanediyl) dibenzenesulfonamide, that we have reported on recently (Ejaz et al, 2011a, b). 

In the crystal, weak C — H - 0 interactions link the molecules to form a two-dimensional network lieing parallel to the 
be plane (Table 1). There is no aromatic n-n stacking in the crystal. 

Experimental 

A mixture of N,N -benzene- 1,4-diyldibenzenesulfonamide (0.194 g, 0.5 mmol), sodium hydride (0.24 g; 1.0 mmol) and 
A r ,A r -dimethylformamide (10.0 ml) was stirred in a 1 00-ml round-bottom flask at room temperature for half an hour followed 
by the addition of 3,3-dimethylallyl bromide (0.116 ml; 1.0 mmol). The reaction mixture was stirred for five hours; reaction 
progress was monitored by TLC. After completion, the contents were poured over crushed ice. The precipitated product 
was isolated, washed and crystallized from methanol to yield brown block-like crystals of the title compound. 

Refinement 

The hydrogen atoms were placed in calculated positions (C — H = 0.93-0.96 A) and refined as riding atoms with C/; S0 (H) = 
1.2(7 e q(C) or 1.5(7 e q(methyl C). The methyl groups were allowed to rotate, but not to tip, to best fit the electron density. 

Figures 




Fig. 1. The molecular structure of the title molecule, showing 50% displacement ellipsoids 
and the atom numbering scheme [symmetry code: (i) -x+1, -y+1, -z+1]. 
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tyN'-BisO-methylbut^-enyO-tyiV'-O^- phenylene)dibenzenesulfonamide 



Crystal data 

C28H32N2O4S2 
M r = 524.68 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 10.6574 (4) A 
b = 20.8073 (8) A 
c= 6.4015 (2) A 
P= 105.673 (2)° 

V= 1366.76 (8) A 3 

Z=2 



F(000) = 556 

D x = 1.275 MgnT 3 

Mo ifa radiation, X. = 0.71073 A 

Cell parameters from 3403 reflections 

6 = 2.0-28.4° 

\i = 0.23 mm 1 

T=296K 

Block, brown 

0.50 x 0.20 x 0.15 mm 



Data collection 



Broker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

1 1 502 measured reflections 
2667 independent reflections 



193 1 reflections with / > 2c(7) 
^=0.031 

Qmax = 26.0°, 9 m i n = 2.8° 

A = — 13— »13 
£ = -25^25 
Z = -7->7 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.039 
wR(F 2 ) = 0.104 
S= 1.03 

2667 reflections 
165 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = U[o 2 {F 2 ) + (0.0426/ 5 ) 2 + 0.3607P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 
Ap ma x = 0.23eA" 3 
Ap m in = -0.31 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
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Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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C8— C7— Nl— C12 




65.6 (2) 


C7— C8— C9— Cll 


0.7 (4) 


C8— C7— Nl— SI 




-149.18 (14) 


C7— C8— C9— CIO 


-179.6 (2) 


Ol— SI— Nl— C12 




-41.56 (15) 


C14— C12— C13— C14' 


-0.1 (3) 


02— SI— Nl— C12 




-171.36(13) 


Nl— C12— C13— C14' 


-177.99 (17) 


Cl— SI— Nl— C12 




73.64 (15) 


pi 1 /-II 1 /— 1 1 y] pi t1 

C13 — C12 — C14 — C13 


U.l (3) 


Hi ci mi ni 




Ml 11 (\ A\ 


Nl— C12— C14— C13' 


178.04 (17) 


02— SI— Nl— C7 




43.97 (17) 


C6— Cl— SI— Ol 


12.14(19) 


Cl— SI— Nl— C7 




-71.02(16) 


C2— Cl— SI— Ol 


-170.99 (16) 








Symmetry codes: (i) -x+1, -y+l, -z+1. 










Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-A 


D-A 


D — H 


C2— H2-02" 


0.93 


2.52 


3.398 (3) 


158 



Symmetry codes: (ii) x, -y+1/2, z-1/2. 
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